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激酶受体、Smads 以及共转录因子组成，在 C.elegans dauer 幼虫形成中发挥作用，
使线虫可以正确应对外界环境的变化。目前钩虫中对该信号通路研究的比较少，
我们克隆了犬钩虫 daf-1 基因的 cDNA 序列 1500bp，并诱导表达得到了 58kDa
的重组蛋白。Real Time PCR 结果显示犬钩虫成虫中 daf-1 表达量远高于幼虫阶
段，L1 幼虫表达量 低。免疫荧光抗体染色检测到 DAF-1 在幼虫的食道腺，咽
以及肠道细胞质中表达丰富，在成虫体壁有强烈表达。 
Ftsj/RrmJ 基因编码一种保守的热激诱导的 2′-O –核糖甲基转移酶，在大
肠杆菌中，其可以催化 23s rRNA 的 Um2552 甲基化作用，起到增加蛋白合成速
率，促进细胞生长速度的作用。我们克隆了犬钩虫 ftsj 基因 cDNA 片段 750bp，
表达出约 25kDa 的 FTSJ 重组蛋白。通过 Real Time PCR 检测发现雌、雄成虫中


















白酶。此酶能水解 ADP 和 ATP 的焦磷酸键，产生 AMP 和自由磷酸基团。其对
于抗凝血、抗血栓药物的研究以及嗜血性昆虫和寄生虫逃避寄主免疫机制具有重









我们通过 RT-PCR 获得了 astacin 和 SCP 基因的 cDNA 片段，克隆后进行序列分
析，蛋白序列比对显示犬钩虫 astacin 蛋白与 C.briggsae 的 CBR-NAS-32 为接
近，SCP 蛋白与同种的犬钩虫分泌蛋白 3 前体 为相似。 

















Hookworm are soil-borne intestinal parasites which can infect human and 
animals by their infected-stage larvae, causing cutaneous larvae migrans, CLM. 
Hookworm infection leads to anemia, malnutrition and gastrointestinal dysfunction. 
Sever infection cause developmental disorders and cardiac dysfunction. Hookworms 
are worldwide distributed. It is estimated that 900 million people are under hookworm 
infection. In China, hookworms are still threat human health.Research on hookworm 
control is of great significance. 
Daf-1 gene encodes a TGF-βtype I receptor protein which is widely present in a 
variety of organisms and it has significant effects on normal cells and cancerous cells. 
In C.elegans, TGF-βsignal transduction pathway composed of ser/thr kinase receptor, 
Smads and co-receptors related genes, the worms can properly respond to the 
environmental changes by TGF-βsignaling pathway. 1500bp of daf-1 cDNA was 
cloned from A.caninum, 58kDa recombinant protein was expressed in E.coli and 
purified to use for immunization in mice. Real Time PCR showed that the expression 
of daf-1 in the adult worm is much higher than in larvae stages, the expression of 
daf-1 in L1/L2 stage was the lowest. Immunofluorescence antibody staining revealed 
that DAF-1 expressed in esophageal glands, pharynx and intestinal cytoplasm of the 
larval stage, and it showed a strong expression in the body cavity wall in the adult 
worm stage. 
Ftsj/RrmJ encoding a conserved 2’-O-ribose methyltransferase induced by 
heatshock was recently identified in E.coli. It plays a role in increasing the rate of 
protein synthesis and promoting cell growth in E.coli. 750bp of the ftsj cDNA was 
cloned from A.caninum and the recombinant protein was expressed in E.coli. The 
recombinant protein was 25kDa and used to raise the antibody. The expression levels 
of the ftsj in male and female adult worm were the same, but the expression level of 
ftsj in the larvae stage is much lower than in adult worms, the expression level in 















expression was widespread in the cytoplasm of eggs, larvae and adults worms. It 
implies that ftsj might play a role in the development of the hookworm. 
Apyrase encoding metal-ions activated plasma membrane protease present in the 
animal and plant tissues. This enzyme can hydrolyze ADP and ATP pyrophosphate 
bond, resulting in AMP and free phosphate groups and it plays an important role for 
insects and parasites to evade host immune system. 750bp of apyrase cDNA was 
cloned and the recombinat protein of the APYRASE was expressed in E.coli. Real 
Time PCR showed the expression level of apyrase gene was the highest in the female 
adult worm, and the lowest in the larvae stage. Immunofluorescence antibody staining 
showed that apyrase has a broad distribution in each stage. There was a strong 
fluorescence present in the cells of the adult worm body cavity wall and the egg shell. 
The Astacin encoding a class of astaxanthin protease, the zinc endopeptidase 
family of protease showed a widespread in bacteria, vertebrates and invertebrates. It 
plays a role in digestion, incubation, peptides generation and morphology genesis. 
The proteins in SCP family were secreted proteases widely distributed in eukaryotes, 
and play a role in the host-pathogen interactions and host defense system. The cDNA 
of astacin and SCP were amplified and cloned, sequence alignment shows the dog 
hookworm astacin protein is most close to the C.briggsae and SCP protein is most 
similar to the secretory protein 3 precusor in hookworm. 
Key words: Ancylostoma caninum; daf-1；ftsj；apyrase； Cloning; expression; Real 















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
